The assessment of harmfulness of two resins applied as a partial substitute of coal dust in moulding sands with bentonite -was performed in the paper. The emission value of compounds from the PAH and BTEX groups was assumed as the main harmfulness criterion. Also mixtures of the Kormix type prepared with additions of these resins were tested. Experiments were carried out in an argon atmosphere in a temperature range: 500-1300
Introduction
Lustrous carbon (LC) is very important in processes of iron casting in green sands. Its main task is a protection of casting surface against sand scorching and obtaining the required surface smoothness. LC is formed during pouring liqiud metal into mlds from additions containing carbon. The main source of LC until recently is coal dust [1] [2] [3] [4] [5] [6] [7] [8] . However, mainly because of the environment protection and improvement of work conditions, the producers of bentonite form green sands are searching substitutes being more environmentally friendly: grphite dust, coke dust, carbon black, synthetic resin, gilsonite, lignite, aliphatic oil etc [9] [10] [11] [12] .
Methodology of investigations
Investigations of the emissivity of substance from the PAH and BTEX groups were performed in laboratory tests applying methodology and equipment described in [13, 14] .
Polyurethane foam was used for adsorption of the PAHs, while active carbon for adsorption of BTEX substances. The tested sample was heated abruptly (it was placed in a furnace after it reached the needed temperature) and held at this temperature for the determined time. The analysis of the investigated substances was performed by the GC/MS method [15] [16] [17] [18] 22] .
Investigated materials
Two resins being the LC carriers for moulding sands with bentonite were investigated. They were marked as NW1 and NW2.
NW 1: hydrocarbon resin HRC, German production of a LC content minimum 55%, water content maximum 0,4%, ash content -maximum 0,5%, softening point 95-115 • C, benzo (a) pyrene content, maximum 50 mg/kg; NW 2: hydrocarbon resin W, indene-styrene type, Polish production of a LC content minimum 55%, melting tem-perature >100
• C, boiling temperature >350 • C, insoluble in water. In addition, two bentonite mixtures prepared with additions of these resins and coal dust (the composition of these mixtures was selected in such a way as to have a lustrous carbon content at a level of 15%) were tested. They are marked as:
• Kormix 1 -coal dust + HCR resin;
• Kormix 2 -coal dust + WARTER resin.
The obtained results and their discussion
LC carriers NW 1 and NW 2 Concentrations of substances formed when the NW 1 sample was heated at the given temperature are listed in Table  1 and 2 (from the PAH group in Table 1 and from the BTEX group in Table 2 ).
The concentration results of substances (formed during heating the NW 2 sample at the given temperature) from the PAH group are given in Table 3 , and from the BTEX group in Table 4 . Organic compound Organic compound NW1B 1 (500 The concentration results of compounds from the PAH and BTEX groups, formed during heating the Kormix 1 sample at the given temperature, are shown in Table 5 -6, respectively.
The concentration results of compounds from the BTEX group -formed during heating the Kormix 2 sample at the given temperature -are shown in Table 7 . 
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(1100 In order to compare the harmfulness of all investigated LC carriers, the emission of compounds from the PAH and BTEX group was recalculated for 1% of the LC forming capacity (assuming the LC content for resins as being equal 55%, and for the Kormix mixtures as equal 15%). The results are presented in Table 8 and 9, respectively. The main compound from the PAH group, emitted from the Kormix 1 carrier is nafthalene, which constitutes app. 50% of all emitted PAH substances, in the whole tested temperature range. The maximum emission of these substances occurs at a temperature of 1100
• C. For NW 1 and NW 2 carriers at temperatures of 700 and 900
• C the acenaphthylene emission is higher than naphtalene. Only when the temperature equals 1100
• C the amount of generated naphtalene significantly exceeds the acenaphthylene amount. In LC carriers from the NW group occur mainly: naphtalene, acenaphthylene, phenanthrene, anthracene and pyrene, while in carriers from the Kormix group: naphtalene, acenaphthylene, phenanthrene and fluoranthene are emitted [19, 20] .
From the BTEX group substances, at lower temperatures: 500 and 700
• C, the main component of the emitted gases is toluene, while from a decomposition temperature of 900
• C the benzene concentration significantly exceeds the toluene concentration. The maximum emission of substances from the BTEX group occurs at temperatures: 1100-1300
• C (NW carriers) and at temperatures: 900-1100
• C (Kormix carriers). In recalculation for 1% of the LC formation at temperatures 700 and 900
• C the highest PAH emission indicates NW 1, while at temperatures 1100
• C and 1300 • C NW 2 carrier. The highest concentration of the BTEX substances occurred in case of the NW 2 carrier at the whole investigated temperature range (500-1100
• C). The lowest concentration of these substances up to a temperature of 1100
• C, exhibited NW1. The maximum concentration of BTEX substances for Kormix 1 occurred at a temperature of 900
• C, for Kormix 2 at a temperature of 1100
• C, for NW 2 at 1100 • C and for NW 1 at 1300
• C [21, 22] .
Conclusions
• The LC carrier NW 2 exhibits a smaller emission of BTEX than NW 1 at the whole temperature range. The maximum emission is at 1100 • C.
• The Kormix 2, which includes the LC carrier NW 2 is more friendly for environment because the emission of BTEX is smaller than from Kormix 1.
• At temperatures higher than 1100
• C the BTEX emission dropped suddenly in cases of both Kormixes. The emission of PAHs from NW 1 is at its maximum at 1100
• , but it is less than from NW 2 at the same temperature.
• Advantageous, from the point of view of work conditions, is a formation of very small amounts of benzo[a]pyrene in case of both lustrous carbon carriers.
